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I .  RELATIVISTIC LCAO FOR THE CUBIC LATTICE 
T. H.  DiStefano 
Recent exper imenta l  evidence’’ i n d i c a t e s  t h a t  Bloch va lence  s t a t e s  
may be  important  f o r  d e s c r i b i n g  exper imenta l  phenomena i n  narrow band 
i n s u l a t o r s .  I n  p a r t i c u l a r ,  Bloch states a r e  expected t o  c h a r a c t e r i z e  
va lence  s t a t e s  i n  t h e  h e a v i e r  and more covalen t  a l k a l i  h a l i d e s .  I n  such 
m a t e r i a l s ,  r e l a t i v i s t i c  c o r r e c t i o n s  a r e  too l a r g e  t o  be neglec ted .  A re- 
l a t i v i s t i c a l l y  correct t i gh t -b ind ing  approximation f o r  c losed  s h e l l  in-  
s u l a t o r s  i s  of use  i n  de te rmining  t h e  n a t u r e  and symmetry of t h e  va lence  
bands and i n  i n t e r p o l a t i n g  between p o i n t s  determined by more r e l i a b l e  methods. 
The t i g h t  b ind ing  a p p r ~ x i m a t i o n ~ ’ ~  h a s  been extended by Fowler5 t o  
inc lude  f irst  order sp in -o rb i t  f o r  t h e  fcc l a t t i c e .  Valence bands 
have been c a l c u l a t e d  f o r   AI-,^ LiC1,‘ and NaI.7 The work summarized h e r e  
ex tends  t h e  r e l a t i v i s t i c  LCAO approximations t o  t h e  va lence  s h e l l  of t h e  
cub ic  l a t t i c e  found, f o r  example, i n  t h e  heavy cesium and tha l l i um h a l i d e s .  
The d e t a i l s  of t h e  r e s u l t s  w i l l  b e  publ i shed  elsewhere. 
The t i gh t -b ind ing  approximation i s  a supe rpos i t i on  of i o n i c  s t a t e s .  
Wave f u n c t i o n s  of t h e  c losed  s h e l l  i o n  a r e  chosen t o  s a t i s f y  symmetry pro- 
p e r t i e s  of t h e  double  group. The i o n i c  s t a t e s  a r e  expressed a s  a super- 
p o s i t i o n  of n o n r e l a t i v i s t i c  i o n i c  l e v e l s ,  ym, wi th  t h e  components given by 
t h e  symmetrized Wigner c o e f f i c i e n t s .  
I n  effect ,  t h e  r e l a t i v i s t i c a l l y  correct e igen func t ions  a r e  simply non- 
r e l a t i v i s t i c  wave f u n c t i o n s  combined in such away that the t.atdl angu la r  momentum 
of each s t a t e  i s  conserved.  The p recess ing  s p i n  of t h e  r e l a t i v i s t i c  
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e l e c t r o n  combines with a p recess ing  o r b i t a l  angu la r  momentum t o  produce a 
cons t an t  of  motion. 
The n o n r e l a t i v i s t i c  va lence  l e v e l s  comprise t h e  s ix - fo ld  degenera te  
p s t a t e s  of t h e  closed va lence  s h e l l .  A spin-orbits interaction s p l i t s  t h e  
valence l e v e l  i n t o  a double t  of levels .  The HFS i o n i c  s t a t e s  s a t i s f y  Eq. ( 2 ) .  
A l o c a l  approximation f o r  t h e  exchange i s  included i n  V ( r ) .  - The t h i r d  term 
i s  t h e  s p i n - o r b i t  i n t e r a c t i o n  which s p l i t s  p - s t a t e  l e v e l s  by an apprec i ab le  
amount; d s t a t e s  s u f f e r  a much sma l l e r  a p l i t t i n g ,  and w i l l  not  be con- 
s i d e r e d  h e r e ,  The r e l a t i v i s t i c  mass c o r r e c t i o n  i n  t h e  f o u r t h  term lowers 
t h e  p - s t a t e  energy by an amount of t h e  same order8 a s  t h e  sp in -o rb i t  s p l i t t i n g .  
By symmetry t h e  l a s t  term of Eq. (2) i s  zero for p s t a t e s ,  and t h e r e  i s  
no Darwin s h i f t  of t he  p - s t a t e  energy.  The i o n i c  e igenene rg ie s  a r e  
8 
Eo + A / 3  + 5 J = 3/2 
J,M Eo - 2A/3 + 5 J = 1/2 - E (3) 
2 2 
'3/2 and '1/2' where A i s  t h e  s p i n - o r b i t  s p l i t t i n g  of t h e  double t  
As t h e  i o n s  a r e  brought t o g e t h e r  i n t o  a l a t t i c e ,  each i o n i c  doublet  
l e v e l  spreads  i n t o a b a n d  of Bloch s t a t e s .  We s h a l l  c a l c u l a t e  t h e  Bloch 
wave f u n c t i o n s  of t h e  l a t t i c e  t o  f i r s t  order i n  t h e  over lap .  The re- 
l a t i v i s t i c a l l y  correct i o n i c  s t a t e s  a r e  superposed t o  form a p lane  wave, 
Plane waves i n  d i f f e r e n t  bands, a, a r e  not  or thogonal .  
t h i s  nonor thogonal i ty  i n  HF i s  t o  in t roduce  second-order c o r r e c t i o n s  t o  
t h e  e igenene rg ie s .  
The n e t  e f f e c t  of 
9 
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The t o t a l  c r y s t a l  Hamiltonian i s  a s imple supe rpos i t i on  of t h e  i o n i c  
Hamiltonians:  
Near t h e  c e n t e r  of t h e  i o n i c  core ,  t h e  component of t h e  wave f u n c t i o n  which 
i s  cen te red  on t h a t  c o r e  s a t i s f i e s  the t o t a l  Hamiltonian. Overlap from t h e  
neighboring i o n s  w i l l  produce both on and o f f  diagonal  terms i n  t h e  
Hamiltonian . 
R e l a t i v i s t i c  c o r r e c t i o n s  c o n t r i b u t e  t o  t h e  Hamiltonian only  i n  t h e  
i n n e r  core reg ion .  For c losed  p s h e l l s ,  t h e  amount of sp in -o rb i t  s p l i t t i n g  
depends upon t h e  mangitude of t h e  p-symmetry wave func t ion  i n  t h e  co re  
region.  Thus, t h e  c o r r e c t e d  sp in -o rb i t  i n t e r a c t i o n  i s  A (k) where, a 
The r e l a t i v i s t i c  mass c o r r e c t i o n ,  5 ,  i s  treated s i m i l a r l y .  
By symmetry, t h e  Darwin term does no t  c o n t r i b u t e ,  i n  f i r s t  o rder ,  t o  t h e  
p - s t a t e  energy.  "he ove r l ap  component of t h e  wave f u n c t i o n  i s  r e p e l l e d  
from t h e  c o r e  r eg ion  by P a u l i  exc lus ion .  R e l a t i v i s t i c  c o r r e c t i o n s  t o  t h i s  
ove r l ap  component a r e  unimportant i n  f i r s t  o r d e r .  
The Hamiltonian i s  found t o  f i r s t  o r d e r  i n  t h e  over lap ,  and only  t h e  
s i x  n e a r e s t  (equiva len t )  neighbor  ove r l aps  a r e  included.  S ince  t h e  l a t t i c e  
has  i n v e r s i o n  symmetry, w e  need cons ide r  on ly  one of each Kramers-degenerate 
p a i r .  
i d e n t i f i e d  i n  terms of t h e  i o n i c  s t a t e s  from which they were der ived .  
The t h i r d  o r d e r  s e c u l a r  equa t ion  i s  w r i t t e n  wi th  t h e  components 
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Here t h e  o f f  d iagonal  term H' i s  r e t a i n e d  t o  f i r s t  o rde r  because the  s t a t e s  
which i t  connects  a r e  degenera te  a t  some va lues  of wave v e c t o r .  The re- 
l a t i v i s t i c  components A (k) and 5 (k), which a r e  d iagonal  i n  t h i s  representa-  
t i o n ,  a r e  g iven  by E q s .  ( 6 )  and (7) r e s p e c t i v e l y .  
12  
The d iagonal  term E ' (k)  i s  t h e  n o n r e l a t i v i s t i c  i o n i z a t i o n  p o t e n t i a l  
of t h e  ion ,  c o r r e c t e d  f o r  normal iza t ion  and ove r l ap  p o t e n t i a l s .  
The ove r l ap  components of t h e  Hamiltonian ma t r ix  a r e  eva lua ted .  
H I  = 21Al(k)l 2 { (a-fJ)[coskxa + cosk a]-Z@cos k a} 
Y Z 
H' = 21A (k)I2{ (1/3a-5/3fJ)[cos kxa + c o s  k a]+(4/3or-l/3fJ)cos kza} 
HA = 2)A3(k)l  {2 /3~-4 /3@)  (cos kxa + c o s  k a + cos  k z a ) }  
= 2 A1 ( k ) A i ( k ) { m ( a + p )  (cos kxa - cos  k a ) }  . 
2 2 Y 
(10) 
2 
Y 
";Z Y 
a r e  c a l c u l a t e d  i n  terms of i o n i c  wave f u n c t i o n s .  
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Some s imple  r e s u l t s  can be obta ined  by neg lec t ing ,  f o r  t h e  moment, 
t h e  c o n t r i b u t i o n  of t h e  ove r l ap  t o  t h e  normal iza t ion  A (k) .  Then t h e  
t h r e e  branches of t h e  va lence  band become, 
CY 
G = (EA - 5 + 1 / 3 A )  f 
+ 4/3 (CY-@) (cos k a + cos  k a + c o s  kza) 
f 4/3(~~-p){cOS k a + c o s  k a + c o s  k a 
X Y Z 
-cos k a cos k a - cos k a c o s  k a - cos  k a cos  k a ]  
X Y 
2 2 2 
(12) 
1/2  
Y z Z X X Y 
G = (E; - 5 - 2/3A) 3 
+ 2/3(a - * ) {cos  k a + cos  k a + cos  k a ] .  
X Y Z 
Here t h e  f i rs t  group of  terms i n  each energy i s  t h e  energy of t h e  i o n i c  
double t ,  s h i f t e d  a cons t an t  amount by t h e  c r y s t a l  p o t e n t i a l .  
Bands from Eq. (12) with t y p i c a l  paramaters  a r e  p l o t t e d  i n  F ig .  1. 
I t  might be noted t h a t  t h e  bands r e f l e c t  t h e  cub ic  symmetry of t h e  c r y s t a l  
l a t t i c e .  
The form of t h e  bands c a l c u l a t e d  h e r e  should prove u s e f u l  i n  descr ib-  
i n g  t h e  va lence  bands of cubic  i n s u l a t o r s  and i n  i n t e r p r e t i n g  t h e i r  p a r t i c i -  
p a t i o n  i n  photoemission Ems, o p t i c a l  s p e c t r a ,  and t r a n s p o r t  p r o p e r t i e s .  
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Fig.1 Energy Bands for the CsCl Lattice 
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11. STRIKING FEATURES OF PHOTOEMISSION FROM 
LIQUID-NITROGEN-COOLED SILVER BROMIDE 
R. S .  Bauer 
A. 3n t roduc t ion  
A s  r epor t ed  i n a  prev ious  q u a r t e r l y ,  t h e  observed changes i n  t h e  
photoemission from AgBr upon coo l ing  a r e  unusual ly  l a r g e  and dramat ic .  
Th i s  i n t e r e s t i n g  da ta  w i l l  be d iscussed  i n  g r e a t e r  d e t a i l  i n  t h i s  r e p o r t  
and r e l a t e d  t o  t h e  observed photoemission from o t h e r  m a t e r i a l s .  
B .  Comparison of  AgBr t o  Other  Mate r i a l s  
I n  cons ide r ing  what changes one might expect  upon coo l ing  a s o l i d ,  
t h e r e  a r e  a t  l e a s t  two c h a r a c t e r i s t i c  parameters  which seem t o  be important .  
When t h e  temperature  of a s o l i d  i s  lowered, t h e  v i b r a t i o n s  of t h e  c r y s t a l  
l a t t i c e  a r e  a f f e c t e d .  S ince  t h e  Debye temperature  i s  t h e  most convenient  
temperature  parameter d e s c r i b i n g  t h e  dynamical motion of t h e  l a t t i c e ,  it i s  
a u s e f u l  q u a n t i t y  f o r  o u r  c o n s i d e r a t i o n s .  I n  add i t ion ,  t h e  n a t u r e  of t h e  
e l e c t r o n i c  s t a t e s  i n  t h e  s o l i d  should be  considered when s tudying  t h e  
effect  of t h e  changed l a t t i c e  v i b r a t i o n s  on t h e  energy l e v e l s  i n  t h e  s o l i d  
and hence t h e  observed e x t e r n a l  photoemission. The amount of wave func t ion  
l o c a l i z a t i o n  on t h e  atomic s i te  i s  t h u s  of importance.  L e t  us  examine what 
changes i n  t h e  photoemit ted e l e c t r o n  energy d i s t r i b u t i o n  curves  (Ems) a r e  
observed upon coo l ing  from room t o  l i qu id -n i t rogen  (LN) temperature  f o r  a 
few m a t e r i a l s .  
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V 
Germanium i s  a s o l i d  which h a s  a Debye temperature  near  room tempera- 
t u r e  (377OK). 
depopulated a t  room tempera ture ;  changes i n  t h e  l a t t i c e  v i b r a t i o n s  a r e  
expected upon coo l ing  G e  t o  l i qu id -n i t rogen  temperatures .  G e  i s  a l s o  a 
h igh ly  cova len t  m a t e r i a l ;  t h e  e l e c t r o n i c  wave f u n c t i o n s  a r e  extended 
i n  space.  
i n  F ig .  1.’ 
The l a r g e s t  change i s  t h e  s l i g h t  sharpening of  t h e  peak a t  E M  7.7 e V  
( a l l  e n e r g i e s  a r e  wi th  r e s p e c t  t o  t h e  va lence  band maximum). Thus, a 
Debye temperature  i n  or n e a r  t he  r eg ion  of temperature  v a r i a t i o n  i s  not  a 
s u f f i c i e n t  c o n d i t i o n  f o r  observing l a r g e  temperature  effects  on e x t e r n a l  
photoemission. 
Thus, t h e  most e n e r g e t i c  phonon modes of Ge a r e  becoming 
h e  hv = 10.2  e V  EDCs f o r  G e  t aken  by T .  M. Donovan a r e  shown 
One no te s  t h a t  t h e r e  a r e  only  very small  changes upon cool ing .  
To see t h a t  t h i s  cond i t ion  may be necessary,  however, l e t  u s  cons ide r  
VO, which h a s  more l o c a l i z e d  va lence  e l e c t r o n i c  wave func t ions  than  Ge,  
IC, 
but  a l s o  h a s  
hv = 10.2 e V  
i n  F ig .  2. 2 
a much h i g h e r  Debye temperature  (approximately 75O0K). 
EDCs f o r  c e s i a t e d  VO taken  by G. F. Derbenwick a r e  shown 
A s  f o r  G e ,  w e  no te  t h a t  t h e r e  a r e  only  s l i g h t  changes upon 
The 
2 
cool ing .  The g r e a t e s t  e f f e c t  i s  seen a s  a sharpening of a shoulder  i n t o  
a peak a t  E M  5.8 e V .  
e l e c t r o n i c  wave f u n c t i o n s  somewhat l o c a l i z e d  on t h e  atomic si tes but  has  
a Debye temperature  between LN and room tempera tures  (144 K ) .  The 
hv = 10 .2  e V  EDCs a r e  shown i n  F ig .  3. I n  c o n t r a s t  t o  t h e  da t a  presented  
Now cons ide r  AgBr which, l i k e  V02,  ha s  t h e  valence 
0 
f o r  t h e  o t h e r  m a t e r i a l s ,  q u i t e  dramatic  changes a r e  observed. A l l  
s t r u c t u r e  i s  cons iderably  sharpened, The e l e c t r o n s  which appear  only a s  
shoulders  a t  300 K a r e  reso lved  i n t o  wel l -def ined peaks a t  l i q u i d -  
n i t rogen  tempera ture .  The width a t  90% of  t h e  c e n t r a l  peak decreases  
from about 0.60 e V  a t  room temperature  t o  approximately 0.25 e V  upon cool ing .  
0 
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Fig .  1 Comparison of energy d i s t r i b u t i o n s  normalized t o  quantum y i e l d  ( p e r  
i n c i d e n t  photon) f o r  e l e c t r o n s  photoemitted from Ge a t  298OK and 77OK 
f o r  a photon energy of 10.2 e V .  Data taken  by T .  M .  Donovan (Ref. 1). 
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Fig. 2 Comparison of energy distributions normalized to quantum yield (per 
incident photon) for electrons photoemitted from VO 
for a photon energy of 10.2 eV. Data taken by G. F. Derbenwick (Ref. 
at 298OK and 77°K 
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Fig. 3 Comparison of energy distributions normalized to quantum yield (per 
incident photon) for electrons photoemitted from AgBr at 300°K and 80°K 
for a pboton energy of 10.2 eV. 
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We t h u s  have q u i t e  d i f f e r e n t  tempera ture  e f f e c t s  on photoemission i n  
AgBr than  i n  G e  or VO It i s  be l i eved  t h a t  t h i s  i s  a t  least  i n  p a r t  due 
t o  t h e  s imultaneous e x i s t e n c e  of va lence  e l e c t r o n i c  wave f u n c t i o n s  which 
a r e  somewhat l o c a l i z e d  on atomic sites and a Debye temperature  wi th in  our  
range of temperature  v a r i a t i o n .  
2" 
C .  Temperature Dependence of AgBr 
The changes i n  t h e  EDCs upon coo l ing  of AgBr do not  mani fes t  themselves 
only  a s  l a r g e  sharpenings  of a l l  t h e  s t r u c t u r e ;  i n  f a c t ,  only c e r t a i n  
t r a n s i t i o n s  a r e  sharpened. Th i s  i s  b e s t  i l l u s t r a t e d  by the  series of EDCs 
for high photon e n e r g i e s  shown i n  F ig .  4 .  W e  can see t h a t  t h e r e  a r e  two 
r eg ions  of  f i n a l  s t a t e  energy ove r  which t h e  changes w i t h  temperature  
v a r i a t i o n  a r e  q u i t e  d i f f e r e n t .  For  E < 9 eV, t h e r e  is  s t rong  s t r u c t u r e  
( i .e. ,  peaks) ,  which sharpens by vary ing  amounts; i n  c o n t r a s t ,  f o r  E > 9 eV,  
t h e  s t r u c t u r e  i s  c h a r a c t e r i s t i c a l l y  weak (i.e.,  shoulders ) ,  and it has  only 
a small  temperature  dependence, i f  any. The vary ing  amounts of sharpening 
i n  t h e  E < 9 e V  r eg ion  a r e  most g raph ic  when one compares t h e  temperature  
dependence of t h e  s t r u c t u r e  which comes above t h e  th re sho ld  a t  hv = 11.0 e V  
with t h e  th re sho ld  s t r u c t u r e  f o r  a photon energy of  10.2 e V  ( i ,e. ,  F ig .  3) 
I n  t h e  t r a n s i t i o n  r eg ion  of E w 9 e V  t h e r e  i s  an enhancement of s t r u c t u r e  
a t  low temperatures .  Th i s  mani fes t s  i t s e l f  a s  an  a d d i t i o n a l  peak a t  80 K 
f o r  hv = 11.4 eV whi le  f o r  11.8 e V  t h i s  enhancement appears  a s  an  en- 
largement of  a peak which i s  p resen t  a t  300 K. L e t  u s  cons ide r  some of 
t h e s e  f e a t u r e s  of t h e  d a t a  s e p a r a t e l y .  
! 
0 
0 
I t  i s  be l i eved  t h a t  t h e  presence of two f i n a l  s t a t e  energy regions,  
over  which t h e  c h a r a c t e r  of t h e  s t r u c t u r e  and i t s  temperature  dependence 
a r e  d i f f e r e n t ,  is  a f e a t u r e  of t h e  o p t i c a l  e x c i t a t i o n  process .  The f i n a l  
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s t a t e s  of energy E > 9 e V  a r e  thought t o  be  der ived  from t h e  A g  5 p  atomic 
l e v e l s  wh i l e  t h e  uppermost f i l l e d  s t a t e s  (-3.2 < E < 0 eV)  a r e  der ived 
from B r  4p  state^.^ 
o r b i t a l s  a re  forb idden  by symmetry. Thus, t r a n s i t i o n s  a r e  only p o s s i b l e  
between one set of p s t a t e s  and those  p a r t s  of t h e  hybr id ized  s t a t e s  which 
do not  have p c h a r a c t e r .  These l a s t  s t a t e s  r ep resen t  only a small  f r a c t i o n  
of t h e  t o t a l  j o i n t  d e n s i t y  of s t a t e s  i n  t h i s  t r a n s i t i o n  energy range.  I t  
is, t h e r e f o r e ,  no t  s u r p r i s i n g  t h a t  t h e  EDC s t r u c t u r e  i s  weak and r e l a t i v e l y  
temperature  i n s e n s i t i v e  f o r  t r a n s i t i o n s  from i n i t i a l  s t a t e s  of energy 
-3.2 < E < 0 e V  to  f i n a l  s t a t e s  of E > 9 e V .  Since f i n a l  s t a t e s  of energy 
7.2 < E < 9 ev axe thcugxt to be d s snd d chaxzcter, me would expect considerably more 
allowed o p t i c a l  t r a n s i t i o n s  from t h e s e  same hybr id ized  p valence s t a t e s  
and hence t h e  s t r o n g e r  EDC s t r u c t u r e  which i s  seen.  
I t  should be  r e c a l l e d  t h a t  t r a n s i t i o n s  between two p 
3 
To understand why t h e  s t r u c t u r e  i n  t h i s  lower, f ina l -energy  reg ion  
sharpens g r e a t l y  f o r  t r a n s i t i o n s  from i n i t i a l  s t a t e s  of 0 t o  -3.2 e V  and 
i s  r e l a t i v e l y  temperature  independent f o r  t r a n s i t i o n s  from s t a t e s  near  
-3.7 eV,  w e  must examine t h e  n a t u r e  of these f i l l e d  e l e c t r o n i c  l e v e l s .  
I t  i s  w e l l  known t h a t  t h e  ove r l ap  of t h e  Br 4p and Ag 4d wave f u n c t i o n s  
h a s  a l a r g e  e f f e c t  on t h e  e n e r g i e s  of t h e  halogen p-derived s t a t e s .  Th i s  
i s  so l a r g e  t h a t  t h e  va lence  band h a s  a maximum a t  a po in t  o t h e r  t han  t h e  
c e n t e r  of t h e  B r i l l o u i n  zone, 
d i rect  abso rp t ion  edge.5 I n  f a c t ,  t h e  halogen-derived s t a t e s  have about 
28% d c h a r a c t e r  a t  t h e  zone edge.4 One might expec t  t h i s  wave-function 
ove r l ap  t o  be s u b s t a n t i a l l y  a f f e c t e d  by t h e  v i b r a t i o n s  of t h e  c r y s t a l  
4 thereby  producing t h e  c h a r a c t e r i s t i c  in-  
l a t t i c e .  It seems reasonable ,  t h e r e f o r e ,  t h a t  t h e  hybr id ized  p s t a t e s  w i l l  
e x h i b i t  a much l a r g e r  temperature  dependence than  t h e  more l o c a l i z e d  Ag 
4d levels .  The -3.7 e V  s t r u c t u r e  i s  t h u s  t e n t a t i v e l y  a s soc ia t ed  with t h e  
Ag 4d-derived s t a t e s .  
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11 T h i s  sharpening" of t h e  e n e r g i e s  of t h e  s t a t e s  near  t h e  t o p  of t h e  
va lence  band i s  c o n s i s t e n t  with t h e  observed sharpening of t h e  o p t i c a l  
abso rp t ion  a t  low photon e n e r g i e s  (F ig .  5).6 
t h i s  sharpening i s  analogous t o  t h e  measured change i n  t h e  quantum 
y i e l d  (Fig.  6)  a t  much h ighe r  hv. 
I t  i s  important  t o  note  t h a t  
D. Conclusion 
The s t r i k i n g  new f e a t u r e s  observed f o r  LN-cooled AgBr occurs, a t  l e a s t  
i n  p a r t ,  because t h i s  s o l i d  has  both a low Debye temperature  and valence 
e l e c t r o n i c  wave f u n c t i o n s  which a r e  f a i r l y  l o c a l i z e d  on t h e  atomic si tes,  
I n  a d d i t i o n ,  t h e  proximity i n  energy of t h e  Ag 4d l e v e l s  to  t h e  B r  4p 
s t a t e s  seems t o  be  of major s i g n i f i c a n c e  because of t h e  r e s u l t i n g  hybr id iza-  
t i o n  of t h e  va lence  e l e c t r o n i c  wave f u n c t i o n s .  Experiments on LN-cooled 
AgC1, which a r e  c u r r e n t l y  be ing  conducted, should y i e l d  va luab le  informat ion  
on t h e  sys t ema t i c s  which occur when t h e  halogen c o n s t i t u e n t  i s  changed. 
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Fig. 6 Comparison of the spectral distributions of the yield of electrons 
photoemitted from AgBr at 3OO0K and S o O K .  
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